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(54) Method and device for ensuring storage time for digital broadcast 



(57) When a digitized broadcast is recorded in a 
storage medium, a required capacity of the storage me- 
dium is firstly calculated on trie basis of a bit-rate of dig- 
itized broadcast data and a recording time which is 
known in advance. If the remaining capacity of the stor- 
age medium is smaller than the required capacity of the 
storage medium, for example, a frame rate decimation 
and pixel reduction are performed upon a broadcast to 
be newly stored, a re-encoding processing is performed 



for the broadcast and then the resultant broadcast is 
stored in the storage medium. If the remaining storage 
capacity of the storage medium is larger than the re- 
quired capacity of the storage medium and thus re- 
mains, a frame interpolation and pixel interpolation are 
performed for the broadcasi to be stored and then a re- 
encoding processing is performed for the resultant 
broadcast in order to improve its image quality. As a re- 
sult; recording of the broadcast data in the storage me- 
dium can be ensured. 
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Descrfption 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a method and 5 
a device for ensuring storage time for digital broadcast 
that can ensure recording time required when a digital 
broadcast compressed by MPEG or the like is stored 
and recorded in a recording medium such as an optical 
disk, an optomagnetic disk or a hard disk. 10 
[00D2] Recently, in accordance with improvement of 
image signal processing techniques, a record-and-p lay- 
back device for recording in a disk-shaped storage me- 
dium that is capable of freely recording/playing back a 
video or voice digital signal, such as a DVD-RAM or a 15 
hard disk has been developed. 

[0003] As a method for storing and recording analog 
broadcast data in such a storage medium, for example, 
as disclosed in Japanese Patent Application Laid-Open 
(JP-A) No. 8-17137, there has been known a method 20 
that a target bit-rate is calculated on the basis of the stor- 
age capacity of the storage medium and a predeter- 
mined recording time and then the data is encoded so 
as to be contained in the storage medium. Namely, be- 
cause the recording capacity for the storage medium 25 
and the recording time for an analog broadcast to be 
stored are known, a bit-rate can be determined by the 
expression, recording capacity +■ recording time. Then, 
control is performed so that the analog broadcast is 
compressed and recorded at this resultant bit- rate. 30 
[0004] In the case of storing and recording not analog 
broadcast data but digital broadcast data, however, 
sources for the digital broadcast are for a standard tel- 
evision in current CS broadcasting performed in Japan. 
In BS digital broadcasting, a standard television and 35 
high-definition television are supported. Further, even in 
the same standard television or high-definition televi- 
sion, a bit-rate of broadcast is different for each pro- 
gram. In ground wave digital broadcasting that will be 
started in 20D3 or later, a standard television, a high- 
definition television and a level lower than MPEG4 Sim- 
pie Profile Level 3 will be provided. In accordance with 
MPEG4 Simple Profile Level 3, an image size is GIF (1/4 
of current vertical and horizontal sizes, respectively) and 
q bit-rate is equal to or less than 384 kbit/s. Thus, when 45 
these three kinds of broadcasts are stored and recorded 
in a digital form, a storage time may be varied for each 
of the bit- rates for these broadcasts even in the case of 
storing the same broadcast program, unlike a conven- 
tional analog VHS VTR which can simply definethe stor- so 
age time in a 120 min tape as two hours in a standard 
mode and six hours in a triple-mode. Accordingly, a 
problem exists in the method for ensuring a storing and 
recording time. 

55 

SUMMARY OF THE INVENTION 

[0005] An object of the present invention is to provide 



2 

a method and a device for ensuring the time for digital 
broadcasts transmitted at various bit-rates to be record- 
ed in a storage medium. 

[0006] In order to accomplish the aforementioned ob- 
ject, in accordance with the present invention, when a 
digitized and then transmitted broadcast is stored and 
recorded, the capacity or a storage medium required for 
storing the broadcast is calculated. Then, the required 
capacity is compared to an actual empty area in the stor- 
age medium, a bit-rate of the broadcast to be stored is 
appropriately converted, and the resultant broadcast is 
stored. 

[0007] According to the present invention, a method 
for ensuring a storage time for digital broadcast at the 
time of storing data for a digitized and then transmitted 
broadcast comprises the steps of: monitoring a prede- 
termined recording time for the broadcast and a bit-rate 
of the broadcast and calculating, in real time, a required 
capacity of a storage medium; determining whether or 
not the calculated required capacity of the storage me- 
dium can be contained within an empty area or a freely 
limited area of the storage medium; if the calculated re- 
quired capacity of the storage medium cannot be con- 
tained as the result of the determination, converting, in 
real time, the bit-rate of the broadcast into a smaller one; 
and storing the converted broadcast in the storage me- 
dium. 

[0008] In accordance with the present invention, the 
method for ensuring a storage time for digital broadcast 
further comprises the steps Df : if the calculated required 
capacity of the storage medium can be contained as the 
result of the determination, determining whether or not 
the empty area or freely limited area of the storage me- 
dium remains; if the empty area or freely limited area 
remains, converting, in real time, the bit-rate of the 
broadcast into a larger one; and storing the converted 
broadcast Into the storage medium. 
[0009] According to the present in vent ion, the method 
for ensuring a storage time for digital broadcast further 
comprises the step of: if the calculated required capacity 
of the storage medium can be contained as the result of 
the determination, storing the broadcast in the storage 
medium without converting the bit-rate. 
[0010] According to the present invention, in the 
method for ensuring a storage time for digital broadcast, 
the step of converting the bit-rate of the digitized broad- 
cast into a smaller one is an operation of missing a part 
of the broadcast data. 

[001 1] In accordance with the method for ensuring a 
storage time for digital broadcast of the present inven- 
tion, the step of converting the bit-rate of the digitized 
broadcast into a smaller one is an operation of returning 
the broadcast in a baseband and performing a compres- 
sion processing again for the broadcast. 
[0012] In accordance with the method for ensuring a 
storage time for digital broadcast of the present inven- 
tion, the operation of returning the broadcast in a base- 
band and performing a compression processing again 
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for the broadcast is performed by utilizing a system for 
compressing an analog broadcast, decoding the com- 
pressed digital data and then playing back the resultant 
data. - 
[0013] According to the present invention, in the 
method for ensuring a storage time for digital broadcast, 
the step of converting the bit-rate of the digitized broad- 
cast into a smaller one is an operation of returning the 
broadcast in a baseband; then performing image reso- 
lution conversion or image frame rate conversion upon 
the broadcast and performing the compression process- 
ing again upon the resultant broadcast. 
[0014] According to the present invention, in the 
method for ensuring a storage time for digital broadcast, 
the step of converting the bit-rate of the digitized broad- 
cast into a smaller one is performed by selecting one 
from three kinds of operations, re., the operation of 
missing a part of the broadcast data, the operation of 
returning the broadcast, in a baseband and performing 
a compression processing again upon the broadcast 
and the operation of returning the broadcast in a base- 
band, then performing image resolution conversion or 
image frame rate conversion upon the broadcast and 
performing the compression processing again upon the 
resultant broadcast. 

[001 5] The method for ensuring a storage time for dig- 
ital broadcast of the present invention further comprises 
the step of: if the calculated required capacity of the stor- 
age medium cannot be contained, deleting a broadcast 
which has been already stored in the storage medium 
to ensure the required capacity of the storage medium. 
[001 6] The method for ensuring a storage time for dig- 
ital broadcast of the present invention further comprises 
the step of: if the calculated required capacity of the stor- 
age medium cannot be contained, re-compressing the 
broadcast which has been aiready stored in the storage 
medium to ensure the required capacity of the storage 
medium. 

[0017] In accordance with the present invention, in the 
method for ensuring a storage time for digital broadcast, 
the step of re-compressing the broadcast which has 
been already stored in the storage medium is performed 
by the operation of missing a part of the stored broad- 
cast data, the operation of returning the stored broad- 
cast in a baseband and performing a compression 
processing again upon the broadcast or the operation 
of returning the stored broadcast in a baseband, then 
performing image resolution conversion or image frame 
rate conversion and performing a compression process- 
ing again upon the broadcast. 

[0018] In accordance with the present invention, in the 
method for ensuring a storage time for digital broadcast, 
when a plurality of already stored broadcasts exist in the 
storage medium, a broadcast that a set period of time 
or longer has passed since its storage will be deleted. 
[0019] In accordance with the present invention, in the 
method for ensuring a storage time for digital broadcast, 
when a plurality of already stored broadcasts exist in the 



storage medium, a broadcast which has been decoded 
at least once since its storage will be deleted. . 
[0020] In accordance with the present invention, in the 
method for ensuring a storage time for digital broadcast, 
5 when a plurality of aiready stored broadcasts exist in the 
storage medium, a broadcast which is stored in the stor- 
age medium and then copied in other storage medium 
will be deleted. 

[0021] In accordance with the present invention, in the 
10 method for ensuring a storage time for digital broadcast, 
when a plurality of already stored broadcasts exist in the 
storage medium, a broadcast which was stored at the 
earliest date wiil be deleted. 

[0022] In accordance with the present invention, in the 
15 method for ensuring a storage time for digital broadcast, 
when a plurality of already stored broadcasts exist in the 
storage medium, a broadcast that a set period of time 
or longer has passed since its storage, a broadcast 
which has been decoded at least once since its storage, 
20 a broadcast which is stored in the storage medium and 
then copied in other storage medium or a broadcast 
which was stored at the earliest date will be deleted, and 
these broadcasts are selected in accordance with a pre- 
determined priority. 
25 [0023] According to the present invention, a device for 
ensuring a storage time for digital broadcast at the time 
of storing a digitized and then transmitted broadcast 
comprises a required capacity calculation circuit for 
monitoring a predetermined recording time of the broad- 
30 cast and a bit-rate of the broadcast and calculating, in 
real time, a required capacity of the storage medium; a 
determination circuit for determining whether or not the 
required capacity of the storage medium calculated in 
the required capacity calculation circuit can be con- 
35 tained within an empty or freely limited area in the stor- 
age medium; and a bit-rate conversion circuit for if the 
calculated required capacity of the storage medium can- 
not be contained as the result of the determination by 
the determination circuit, converting, in real time, the bit- 
40 rate of the broadcast into a smaller one and storing the 
converted broadcast in the storage medium, 
[0024] According to the present invention, in the de- 
vice for ensuring a storage time for digital broadcast, the 
determination circuit further determines, if the calculat- 
es ed required capacity of the storage medium can be con- 
tained, whether or not the empty or freely limited area 
of the storage medium remains. The devicef urther com- 
prises a second bit-rate changing circuit for, if the empty 
or freely limited area remains as the result of the deter- 
so mination by the determination circuit, converting, in real 
tirne ; the bit-rate of the broadcast into a larger one and 
storing the converted broadcast in the storage medium. 
[0025] In the device for ensuring a storage time for 
digital broadcast of the present invention, the required 
55 capacity calculation circuit comprises a determination 
circuit for writing an inputted broadcast stream in a stor- 
age memory and determining the bit-rate of the broad- 
cast on the basis of its storage time and storage amount. 
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[0026] The device for ensuring a storage time for dig- 
ital broadcast of the present invention further comprises 
a deletion circuit for, if the calculated required capacity 
of the storage medium cannot be contained as the result 
of determination by the determination circuit, deleting a 5 
broadcast which has been already stored in the storage 
medium. 

[0027] The device for ensuring a storage time for dig- 
ita I broadcast of th e p resent invent ion f u rth e r comp rises 
a re-compression circuit for, if the calculated required *Q 
capacity of the storage medium cannot be contained as 
the result of determination by the determination circuit, 
re-compressing a broadcast which has been already 
stored in the storage medium. 

[0028] In the device for ensuring a storage time for 15 
digital broadcast of the present invention, the required 
capacity calculation circuit., the determination circuit and 
the bit-rate conversion circuit are integrated onto a chip. 
[0029] As described above, in accordance with the 
present invention, even if the bit-rate of a digitized so 
broadcast is varied, a required capacity of a storage me- 
dium at an original bit- rate of the broadcast is succes- 
sively calculated, tf the required capacity of the storage 
medium cannot be contained within an empty or freely 
limited area in the storage medium, the bit-rate of the 
broadcast is converted into a smaller one. Thus, the ca- 
pacity of the storage medium required for the broadcast 
can be contained within the remaining storage capacity 
and the broadcast can be reliably stored and recorded 
in the storage medium. 

[0030] Especially in the present invention, if the re- 
quired capacity of the storage medium can be success- 
fully contained within the remaining storage capacity, 
the transmission bit-rate of the broadcast is converted 
into a larger Dne and the resultant broadcast is stored 
in the storage medium. Thus, the broadcast can be 
stored and recorded with high image quality. 
[0031] The present invention can be provided inex- 
pensively because a re -compress ion processing Is per- 
formed for a broadcast to be newly stored by utilizing 
existing devices in a storage-and-piayback system. 
[0032] Further, in accordance with the present inven- 
tion, the required capacity of the storage medium is en- 
sured in an empty area therein by deleting or re-com- 
pressing a broadcast which has been already stored in 
the storage medium. Thus, while maintaining at a bit- 
rate required for successfully maintaining a played back 
image, the broadcast to be newly stored can be reliably 
stored and recorded in the storage medium. In accord- 
ance with the present invention, among a plurality of al- 
ready stored broadcasts, a broadcast that a set period 
of time has passed since its storage or a broadcast that 
is at least decoded or copied is preferentially deleted or 
re-compressed. As a result, the already stored broad- 
cast can be deleted or re-compressed depending on a 
degree of necessity. 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0033] 

Fig. 1 is a block diagram illustrating a device for en- 
suring a storage time for digital broadcast relating 
to embodiments of the present invention. 
Fig. 2 is a flowchart illustrating the detail of a method 
for ensuring the storage time performed by the de- 
vice for ensuring storage time for digital broadcast. 
Fig, 3 is a view illustrating the algorithm for estab- 
lishing the priority of a broadcast to be deleted or 
re-compressed. 

DETAILED DESCRIPTION OF THE INVENTION 

[0034] Preferred embodiments of the present inven- 
tion will be described hereinafter with reference to the 
attached drawings. 

[0035] Fig. 1 is a block diagram illustrating the specific 
structure of a device for ensuring storage time for digital 
broadcast relating to the embodiments of the present 
invention. 

[0036] The device for ensuring storage time for digital 
broadcast illustrated in Fig. 1 is mainly configured by an 
input section 1, an MPEG transport decoder 17. a 
stream controllers, an MPEG decoder 10, an image res- 
olution/frame rate converters, an MPEG encoder 11, a 
drive section 16 and a microcomputer 14 for entirely 
controlling these elements. 

[0037] Inputted to the input section 1 is a broadcast 
signal MPEG-TS 2 obtained by multiplexing at least one 
broadcast program inputted from a tuner section of a 
satellite, cable television or ground wave digital broad- 
casting, such as an MPEG-TS signal. The input section 
1 outputs the multiplexed TS bit stream 3 to the MPEG 
transport decoder 17. The MPEG transport decoder 17 
selects only a broadcast program selected in accord- 
ance with information about the selected program des- 
ignated in advance by the microcomputer 14, and out- 
puts the TS bit stream 4 of the selected program. The 
total storage time for the TS bit stream 4 of the selected 
broadcast program is inputted in advance by various 
methods including G-Code, EPG : and user's time set- 
ting and the like, and thus is known by the microcom- 
puter 14 prior to storing and recording of the broadcast 
program. 

[0038] The TS bit stream 4 of the selected broadcast 
program outputted from the MPEG transport decoder 17 
is inputted to the stream controller 6. This stream con- 
troller 6 stores and records the inputted TS bit stream 4 
of the broadcast program in a storage medium driven 
by the drive section 16 such as DVD-R, DVD-RAM, 
DVD-RW, Blu-Ray disk or contained hard disk. This 
stream controller 6 has the function of determining a bit- 
rate of the TS bit stream 4 of the broadcast program to 
be stored prior to the broadcast program being stored 
in the storage medium. In order to exhibit this function, 
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the stream controller 8 has an inputted bit-rate deter- 
miner (determination circuit) 19 therein, and an external 
buffer memory 5 is connected thereto. The stream con- 
troller 6 starts to store the inputted TS bit stream 4 of 
the selected broadcast program in the external buffer 
memory (storage memory) 5 before outputting the same 
to the drive section 16. Under this state, the inputted bit- 
rate determiner (determination circuit) 19 monitors, in 
real time, the bit-rate of the TS bit stream 4 of the se- 
lected broadcast program on the basts of a storage time 
and storage amount in the externa) buffer memory 5, 
and outputs the determined bit-rate to the microcomput- 
er 14. 

[0039] The microcomputer 14 determines a required 
capacity of the storage medium on the basis of the de- 
termined bit-rate and the storing and recording time for 
the broadcast program to be stored, compares the re- 
quired capacity of the storage medium to an empty area 
in the storage medium in the drive section 16 or a freely 
limited area determined in the microcomputer 14 by a 
user (which will be referred to as a remaining storage 
capacity hereinafter), and determines whether or not the 
broadcast program to be stored can be stored and re- 
corded in the storage medium. The specific example of 
such determination will be described with reference to 
Fig. 2 

[0040] Fig. 2 illustrates a flowchart of the determina- 
tion and processings after the determination. Referring 
to Fig. 2, firstly instep SO, the storage time forthe broad- 
cast program to be stored is multiplied by the bit-rate 
monitored in real time by the bit-rate determiner 19 in 
order to calculate a required capacity of the storage me- 
dium forthe digitized broadcast program. A required ca- 
pacity calculation circuit 50 is configured by step SO. 
[0041] Next, in step S1 t the calculated required ca- 
pacity of the storage medium (result of multiplication) is 
compared with the remaining storage capacity of the 
storage medium to determine the magnitude relation- 
ship between the required capacity of the storage me 
dium and the remaining storage capacity thereof. 
Namely, it is determined whether or not the required ca- 
pacity of the storage medium is smaller than the remain- 
ing storage capacity and thus the broadcast program to 
be stored can be stored in the storage medium. A de- 
termination circuit 51 is configured by step S1. 
[0042] If the remaining capacity of the storage medi- 
um is smaller as the result of comparison of magnitude, 
the process proceeds to step S2. In stepS2, a determi- 
nation is made as to whether the broadcast program to 
be stored is re-encoded at smaller bit-rate. If the re-en- 
coding processing is performed, this re-encoding 
processing is performed by two kinds of methods. In ac- 
cordance with one method, the broadcast to be stored 
is decoded in a compressed database band and then 
encoded again, in accordance with the other method, a 
part of bit stream of the broadcast is deleted in order to 
obtain a predetermined small bit-rate. Specifically ex- 
plaining, in step S4, a determination is made as to 



whether the broadcast is subjected to the decoding 
processing to be returned in a baseband. If the ansv/er 
to the determination in step S4 is NO., in step S5, a part 
of bits of the broadcast program to be stored is deleted 

5 so as to be missed therefrom. Various methods are pro- 
vided for this deletion and may include, e.g., a method 
for deleting bits subjected to padding processing for 
controlling a fixed rate. If the answer to the determina- 
tion as to whether the broadcast is returned in a base- 

10 band is YES, in step S6, whether or not a resolution con- 
version/frame rate decimation is performed is deter 
mined. If the answer to the determination in step S€ is 
NO, in step S7, the broadcast program returned in a 
baseband is subjected to the re-encoding processing so 

15 as to obtain a bit-rate which enables storing and record- 
ing within the remaining storage capacity, and the re- 
sultant re-encoded broadcast program is stored and re- 
corded. If the answer to the determination as to whether 
the resolution conversion/frame rate decimation is per- 

20 formed is YES,, in step S8> the frame rate decimation 
and pixel reduction are performed, and the re-encoding 
processing is performed upon the broadcast program to 
be stored in order to convert the bit-rate thereof into a 
predetermined small bit-rate so that the broadcast pro- 

25 gram can be stored within the remaining storage capac- 
ity of the storage medium. In this way, the required stor- 
age capacity of the storage medium is compressed. 
Then, the re-encoded broadcast program is stored in the 
storage medium in the drive section 16, Examples of the 

30 resolution conversion processing may include a method 
for converting the number of horizontal pixels from 720 
to 544 or 720 to 352 by using a filter and a method for 
converting the number of vertical pixeis. In the iatter 
case, for example, a method for converting 480 vertical 

35 pixels into 240 pixels is known. The most simple method 
is to drop any field of pixels formed of Top Bottom. A bit- 
rate conversion circuit 52 is configured by steps S4 to 
SB. 

[0043] If it is determined in step S2 that the re-encod- 

40 ing processing is not performed, in step S3, a broadcast 
program which has already been stored in the storage 
medium is deleted. Alternatively, the stored broadcast 
program Is re-encoded to be compressed again in order 
to ensure a larger remai ning storage capacity of the stor- 

45 age medium. A deletion circuit 54 and a re-compression 
circuit 55 are configured by step S3. 
[0044] In the deletion or re-compression processing 
in step S3, if two or more broadcast programs have been 
already stored in the storage medium, priority is estab- 

so lished in order to determine which of these broadcast 
programs shouid be deleted or re-compressed. 
[0045] In accordance with the method for establishing 
priority, a broadcast program which is temporarily stored 
in the storage medium and then copied in other storage 

55 medium is set as the first priority for deietion/re-com- 
pression processing. A broadcast program which is 
stored in the storage medium but is not played back at 
all even after a predetermined period of time freely set 
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by a user is determined as the second priority, A broad- 
cast program which is stored in the storage medium and 
then played back by a user is set as the third priority. A 
broadcast program which was stored in the storage me- 
dium at the earliest date is set as the fourth priority. If a 
broadcast program satisfying tfrese settings exists, the 
priority is established in an even further detailed man- 
ner. 

[0046] Although various methods for establishing the 
priority exist, an example of them wiil be illustrated in 
Fig. 3 in this embodiment. Referring to Fig. 3, a deter- 
mination is made in step S20 as to whether or not two 
or more stored broadcast programs are provided. If a 
plurality of stored broadcast programs do not exist and 
only one broadcast program exists, in step S21, this 
broadcast program is deleted or re-compressed. If there 
provided a plurality of broadcast programs, in step S22, 
whether or not two or more broadcast programs that are 
copied in other storage medium exist is determined. If 
only one broadcast program is copied in the other stor- 
agemedium, in step S23, the copied broadcast program 
is deleted or re-compressed. If there provided a plurality 
of copied broadcast programs, a determination is made 
in step S24 as to whether or not two or more broadcast 
programs recorded earlier than a date freely set by a 
user exist. If there is provided only one broadcast pro- 
gram recorded earlier than the date, in step S25 f this 
broadcast program is deleted or re-compressed, if there 
are provided two or more broadcast programs recorded 
eariier than the set date, in step S26, a determination is 
made as to whether or not there exist two or more broad- 
cast prog rams that have been once decoded and played 
back by a user since their storage. If there is provided 
only one broadcast program that has been decoded and 
played back since its storage, in step S27, this played 
back broadcast program is deieted or re-compressed. 
If there exist two or more broadcast programs that have 
been played back once, in step S28, a broadcast pro- 
gram which was stored in the storage medium at the 
earliest date is deleted or re-compressed. 
[0047] Then, returning to step S1 in Fig. 2, if the an- 
swer to the determination in step S1 is NO, Le., if the 
broadcast program to be stored can be successfully 
stored in the storage medium and the remaining storage 
capacity is larger than the required capacity of the stor- 
age medium and thus remains, in step S9, a determina- 
tion is made as to whether or not the broadcast program 
is stored and recorded with its original bit-rate, i.e., with- 
out converting the bit-rate of the broadcast program to 
be stored. If it is determined that the broadcast program 
is stored and recorded with its original bit- rate, in step 
S10, this broadcast program is recorded, if it is deter- 
mined that the broadcast program is not recorded with 
its original bit-rate, in step S1 1 , opposite to the process- 
ing in step S8 a frame interpolation and pixel interpola- 
tion processings are performed in order to convert the 
bit-rate into a larger bit-rate, so that high image quality 
is accomplished. Then, the resultant broadcast program 



is stored and recorded in the storage medium. A second 
bit-rate changing circuit 53 is configured by step S11, 
This processing may be performed with the highest pos- 
sibility when an MPEG4 image is recorded as an 

5 MPEG2 image, in accordance with the MPEG4 image, 
unlike REC656 (30 Frame/sec ; 720 horizontal pixels 
and 480 vertical pixels) serving as a format obtained by 
digitizing a general NTSC image, QCIF and CI F are pro- 
vided as an image size and 15 Frame/sec is provided 

10 as a frame rate. Such image size and frame rate are 
converted by a filter into REC656 size, and then the 
MPEG4 image is re-encoded. 

[0048] Returning to Fig. 1 , the structure of the device 
for ensuring the storage time for digital broadcast is con- 

f5 tinuously described. The MPEG decoder 10 is a decod- 
er for returning a compressed MPEG1 , MPEG2 or 
MPEG 4 broadcast in a baseband/This decoder 1 0 may 
utilize : in addition to MPEG, JPEG, Motion JPEG or a 
compression system which is not defined by ISO. The 

20 MPEG decoder 10 has the function of deleting padding 
bits described in step S5 in Fig. 2 as well as the function 
of decoding the broadcast program stored in the storage 
medium in a baseband at the time of playing back the 
same. 

25 [0049] The image resolution/frame rate converter 9 il- 
lustrated in Fig. 1 performs, as well as the reduction and 
interpolation processings for horizontal resolution and 
the conversion of vertical resolution, the frame rate dec- 
imation and interpolation. An NTSC/ PAL/SECAM en- 

30 coder 8 is used to convert digital broadcast data into an 
analog signal in order to output to a television monitor, 
and converts, in order to correspond to broadcasting 
systems for all over the world, an NTSC system used in 
the United States and Japan, a PAL system used in Eu- 

35 ropean countries and China and an SECAM system 
used in the former USSR into the respective analog sys- 
tems. In the case of not standard broadcasting but 
broadcasting with high resolution, an encoder corre- 
sponding to such broadcasting is required. 

40 [0050] An NTSC/PA L/S E CAM decoder 7 converts an 
analog signal from an analog tuner 15 into a digital sig- 
nal, and corresponds to the NTSC system, the PAL sys- 
tem and the SECAM broadcasting. The analog broad- 
cast is usually disturbed in a weak electric field, and a 

45 vertical or horizontal retrace line interval becomes long 
or short. This phenomenon may be occurred by a line 
input such as an input from VTR as well as an input from 
the analog tuner 15. A TBC circuit 18 corrects this phe- 
nomenon. The TBC circuit 18 usually accomplishes the 

50 correction by writing a once disturbed signal in a frame 
memory and reading out the signal Depending on the 
range of correction, the correction can be realized sim- 
ply by writing in a fine memory. The output from the TBC 
circuit 18 is compressed and encoded in the MPEG en- 

^5 coder 11. The compression system in the MPEG encod- 
er 11 may be, in addition to MPEG1 , MPEG2 and 
MPEG4, JPEG, Motion JPEG and a compression sys- 
tem which is not defined by ISO. The compressed 
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stream is written via the stream controller 6 into the stor- 
age medium on the drive 16, 

[0051 ] The stream controller 6, the image resolution/ 
frame rate converter 9, the MPEG decoder 10, the 
MPEG encoder 11 and the microcomputer 14 are inte- 
grated into one chip. 

[0052] The MPEG encoder 11 and the MPEG decod- 
er 10 are existing devices required for recording/playing 
back an analog broadcast or an analog line input In ac- 
cordance with this embodiment, a record/play-back sys- 
tem for existing devices including such devices is uti- 
lized for the decoding and encoding processings in 
steps S3, S7, S8 and S11 illustrated in Fig. 2. Thus, in 
accordance with this embodiment, existing devices can 
be shared and thus the present invention can be provid- 
ed inexpensively. 



Claims 

1. A method for ensuring a storage time for digital 
broadcast at the time of storing data for a digitized 
and then transmitted broadcast, comprising the 
steps of: 

monitoring a predetermined recording time for 
the broadcast and a bit- rate of the broadcast 
and calculating, in realtime, a required capacity 
of a storage medium; 

determining whether or not said calculated re- 
quired capacity of the storage medium can be 
contained within an empty area or a freely lim- 
ited area of the storage medium; 
if said calculated required capacity of the stor- 
age medium cannot be contained as the result 
of said determination, converting, in real time, 
said bit-rate of the broadcast into a smaller one; 
and 

storing said converted broadcast in said stor- 
age medium. 

2. The method for ensuring a storage time for digital 
broadcast of claim 1 f urthercomprising the steps of: 

if said calculated required capacity of the stor- 
age medium can be contained as the result of 
said determination, determining whether or not 
said empty area or freely limited area of the 
storage medium remains; 
if said empty area or freely limited area re- 
mains, converting, in real time, said bit-rate of 
the broadcast into a larger one; and 
storing said converted broadcast into said stor- 
age medium. 

3. The method for ensuring a storage time for digital 
broadcast of claim 1 further comprising the step of: 



if said calculated required capacity of the stor- 
age medium can be contained as the result of 
said determination, storing said broadcast in 
said storage medium without converting the bit- 
s rate. 

4. The method for ensuring a storage time for digital 
broadcast of claim 1, wherein said step of convert- 
ing said bit-rate of the digitized broadcast into a 

10 smaller one is an operation of missing a part of said 

broadcast data. 

5. The method for ensuring a storage time for digital 
broadcast of claim 1 . wherein said step of convert - 

15 ing said bit- rate of the digitized broadcast into a 

smaller one is an operation of returning said broad- 
cast in a baseband and performing a compression 
processing again for the broadcast. 

20 6. The method for ensuring a storage time for digital 
broadcast of claim 5, wherein said operation of re- 
turning said broadcast in a baseband and perform- 
ing a compression processing again for the broad- 
cast is performed by utilizing a system for com- 

25 pressing an analog broadcast, decoding the com- 
pressed digital data and then piaying back the re- 
sultant data. 

7. The method for ensuring a storage time for digital 
30 broadcast of claim 5, wherein said step of convert- 
ing said bit-rate of the digitized broadcast into a 
smaller one is an operation of returning said broad- 
cast in a baseband, then performing image resolu- 
tion conversion or image frame rate conversion up- 

35 on the broadcast and performing the compression 

processing again upon the resultant broadcast. 

8. The method for ensuring a storage time for digital 
broadcast of claim 1 , wherein said step of convert- 

40 ing said bit- rate of the digitized broadcast into a 

smaller one is performed by selecting one from 
three kinds of operations, i.e., the operation of miss- 
ing a part of the broadcast data, the operation of 
returning the broadcast in a baseband and perform- 

45 jng a compression processing again upon the 

broadcast and the operation of returning the broad- 
cast in a baseband, then performing image resolu- 
tion conversion or image frame rate conversion up- 
on the broadcast and performing the compression 

so processing again upon the resultant broadcast, 

9. The method for ensuring a storage time for digital 
broadcast of claim 1 further comprising the step of: 

55 if said calculated required capacity of the stor- 

age medium cannot be contained, deleting a 
broadcast which has been already stored in 
said storage medium to ensure the required ca- 
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pacity of the storage medium. 

10. The method for ensuring a storage time for digital 
broadcast of claim 1 further comprising the step of: 

if said calculated required capacity of the stor- 
age medium cannot be contained, re-com- 
pressing said broadcast which has been al- 
ready stored in the storage medium to ensure 
the required capacity of the storage medium. 

11. The method for ensuring a storage time for digital 
broadcast of claim 1 0 f wherein said step of re-com- 
pressing said broadcast which has been already 
stored in the storage medium is performed by the 
operation of missing a part of the stored broadcast 
data, the operation of returning the stored broad- 
cast in a baseband and performing a compression 
processing again upon the broadcast or the opera- 
tion of returning said stored broadcast in a base- 
band, then performing image resolution conversion 
or image frame rate conversion and performing a 
compression processing again upon the broadcast, 

12. The method for ensuring a storage time for digital 
broadcast of claim 9, wherein when a plurality of al- 
ready stored broadcasts exist in the storage medi- 
um, a broadcast that a set period of time or longer 
has passed since its storage will be deleted. 

13. The method for ensuring a storage time for digital 
broadcast of claim 9 t wherein when a plurality of al- 
ready stored broadcasts exist in the storage medi- 
um, a broadcast which has been decoded at least 
once since its storage will be deleted. 

14. The method for ensuring a storage time for digital 
broadcast of claim 9, wherein when a plurality of al- 
ready stored broadcasts exist in the storage medi- 
um, a broadcast which is stored in the storage me- 
dium and then copied in other storage medium will 
be deleted. 

15. The method for ensuring a storage time for digital 
broadcast of claim 9, wherein when a plurality of al- 
ready stored broadcasts exist in the storage medi- 
um, a broadcast which was stored at the earliest 
date will be deleted. 

16. The method for ensuring a storage time for digital 
broadcast of claim 9 : wherein when a plurality of al- 
ready stored broadcasts exist in the storage medi- 
um, a broadcast that a set period of time or longer 
has passed since its storage, a broadcast which has 
been decoded at least once since its storage, a 
broadcast which is stored in the storage medium 
and then copied in other storage medium or a 
broadcast which was stored at the earliest date will 



be deleted, and these broadcasts are selected in 
accordance with a predetermined priority. 

17. The method for ensuring a storage time lor digital 
5 broadcast of claim 10, wherein when a plurality of 

already stored broadcasts exist in the storage me- 
dium, a broadcast that a set period of time or longer 
has passed since its storage will be re-compressed. 

10 18. The method for ensuring a storage time for digital 
broadcast of claim 10, wherein when a plurality of 
already stored broadcasts exist in the storage me- 
dium, a broadcast which has been decoded at least 
once since its storage will be re-compressed. 

15 

19. The method for ensuring a storage time for digital 
broadcast of claim 10, wherein when a plurality of 
already stored broadcasts exist in the storage me- 
dium, a broadcast which is stored in the storage me- 

20 dium and then copied in other storage medium will 
be re-compressed. 

20. The method for ensuring a storage time for digital 
broadcast of claim 10, wherein when a plurality of 

25 already stored broadcasts exist in the storage me- 
dium, a broadcast which was stored at the earliest 
date will be re-compressed. 

21. The method for ensuring a storage time for digital 
30 broadcast of claim 10, wherein when a plurality of 

already stored broadcasts exist in the storage me- 
dium, a broadcast that a set period of time or longer 
has passed since its storage, a broadcast which has 
been decoded at least once since its storage, a 
35 broadcast which is stored in the storage medium 
and then copied in other storage medium or a 
broadcast which was stored at the earliest date will 
be re -com pressed, and these broadcasts are se- 
lected in accordance with a predetermined priority. 

40 

22. A device for ensuring a storage time for digital 
broadcast at the time of storing a digitized and then 
transmitted broadcast comprising: 

45 a required capacity calculation circuit for mon- 

itoring a predetermined recording time of the 
broadcast and a bit-rate of the broadcast and 
calculating, in real time, a required capacity of 
the storage medium; 

so a determination circuitfor determining whether 

or not the required capacity of the storage me- 
dium calculated in said required capacity cal- 
culation circuit can be contained within an emp- 
ty orfreely limited area in the storage medium; 

55 and 

a bit-rate conversion circuit for. if said calculat- 
ed required capacity of the storage medium 
cannot be contained as the result of said deter- 
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mination by said determination circuit, convert- 
ing, in real time, said bit-rate of the broadcast 
into a smaller one and storing the converted 
broadcast in said storage medium. 

5 

23. The device for ensuring a storage time for digital 
broadcast of claim 22, wherein said determination 
circuit further determines, if said calculated required 
capacity of the storage medium can be contained, 
whether or not said empty or freely limited area of 10 
the storage medium remains, and said device fur- 
ther comprising: 

a second bit-rate changing circuit for, if the 
empty or freely limited area remains as the re- is 
suit of said determination by said determination 
circuit, converting, in real time, said bft-rate of 
the broadcast into a larger one and storing the 
converted broadcast in said storage medium. 

20 

24. The device for ensuring a storage time for digital 
broadcast of claim 22, wherein said required capac- 
ity calculation circuit comprising: 

a determination circuit for writing an inputted 2$ 
broadcast stream in a storage memory and de- 
termining said bit-rate of the broadcast on the 
basis of its storage time and storage amount. 

25. The device for ensuring a storage time for digital 30 
broadcast of claim 22 further comprising: 

a deletion circuit for, if said calculated required 
capacity of the storage medium cannot be con- 
tained as the result of determination by said de- 35 
termination circuit, deleting a broadcast which 
has been already stored in the storage medium. 

26. The device for ensuring a storage time for digital 
broadcast of claim 22 further comprising: 40 

a re-compression circuit for, if said calculated 
required capacity of the storage medium can- 
not be contained as the result of determination 
by said determination circuit, re-compressing a ^5 
broadcast which has been already stored in the 
storage medium. 

27. The device for ensuring a storage time for digital 
broadcast of claim22 : wherein said required capac- so 
Ity calculation circuit, said determination circuit and 
said bit-rate conversion circuit are integrated onto 

a chip. 
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